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By A. Ao ABBIE,
Department of Anatomy, University of Adelaide.
u••• did nothIng In partIcular and did
it very well "-GILBERT
When I was first honoured with an
invitation to address this learned gathering
it was suggested that my theme should be
"something on the brain".. Yielding, per-
haps impulsively, to the temptation of the
m0111ent, I chose as a title uNothing on the
Brain". Now I am under the necessity of
showing that "Nothing·' can be a very
important element in cerebral as well as in
other activities. Tonight, then, I speak
entirely in praise of nothing.
For many years I have told my students
that the most important joint in the body
is the one between the atlas and axis. This
is the joint at which one shakes the head
to say uNo". I regret to report that my
pronouncement is usually greeted with
ribald disbelief, by both sexes. Neverthe-
less, even if too many "noes" would stultify
human affairs, there is no doubt whatever
1 An address delIvered on September 24, 1956, at
the Jubllee Congress of the AustralIan PhYSIO-
therapy AssocIation.
that from time to time a single "no",
judiciously interpolated, has exercised a
most profound effect.
Before turning our attention to the brain
let us look first at the animal in which the
brain has attained its maximum importance
so far, namely, man.. Contrary to what
might be called vulgar opinion, man him-
self-and much more the brain by which he
is distinguished-would probably never
have evolved but for the exercise of a very
emphatic veto at a critical stage of evolu-
tion. Such at least is strongly suggested by
the evidence now available..
It has long been recognized that man and
his apparently nearest relations form a large
group called Primates, of which the great
apes, or Pongidae, are most closely similar
to man. As you all know, ever since
Darwin published his views on evolution
nearly a century ago evolutionists have
made every effort to bridge the gap from
ape to man by a series of intermediate
forms showing a nice chain of gradual
transformation.. During the past century a
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great many finds have been hailed as such
"missing links"" Unfortunately, not one has
stood up to really close scrutiny. So far as
we can see at present, all seem to lead to
dead ends and no convincing intermediate
stages have yet been demonstrated"
I t is possible, of course, that fossil forms
to be unearthed in the future will bridge the
gap, but at the moment none is forthcoming.
Instead, all the present evidence indicates
that there are no intermediate stages, but
that man appeared sui generis and quite
suddenly from a half to one million years
ago. Thus the most ancient human relic~
Swanscombe skull, which actually antedates
the majority of "missing links"-is indis-
tinguishable frOI11 the skull of modern man.
This is not to endorse any views on special
creation of man, but to recognize the
advisability of applying to the problem of
human evolution a biological approach other
than that of the traditional "missing link"
variety.
The most outstanding physical characters
that distinguish the great apes from man
are particularly the smaller brain, the larger
brow ridges and jaws, and the general
hairiness. There are others, but these will
suffice for my purpose. However, if we
pursue the ape back from adulthood
through childhood and down into elnbryonic
life we find that these distinctions gradually
disappear. The brain becomes much larger
in proportion to body size, the brow ridges
and jaws much smaller, and there is no hair.
In other words, apart from size, the
embryonic ape is much more like a human
than is the adult ape~ If we follow our ape
embryo back still further to a quite early
stage of development, we ultimately come
upon a form that is indistinguishable from
the corresponding human embryo and to all
appearance could become either ape or man.
Suppose now that something happened 1.0
such an embryo so that when he grew up
physically he retained into adult reproduc-
tive life many of his embryonic features.
Then we should have a large primate with
a relatively large brain, small or no brow
ridges, small jaws, and little hair-that is,
(;on1ething indistinguishable from man.
The process by which embryonic
characters are thus perpetuated into adult
life to produce a different kind of animal
is widely known in the animal kingdom
under the name of neoteny, pcedomorphism,
or fcetalization. This appears to have been
responsible for many important evolu-
tionary changes in the past, and it looks as
though it was responsIble also for one of
the most interesting to us-the appearance
of man" Application of this view to the
problem of human evolution has a number
of advantages. It eliminates the need to
look for what seem to be non-existent
"missing links", and it accounts very well
for the apparently abrupt emergence of
fully fledged man so comparatively recently.
But all this is beside the main point. The
object of this digression was to show that
the brain we are about to discuss owes its
great relative size and complexity to an
emphatic "no" interposed at a critical
period. Our putative simian ancestor
refused to grow up into a nice, big, well-
differentiated, adult ape. Indeed, it didn't
grow up at all-except in size-and it
became instead a poorly differentiated,.
grossly overgrown embryo ape. But this
embryo had the relatively larger brain
which conferred upon its owner the status
of humanity-and all due to doing nothing.
I tnight. add that man's material progress
since has been almost entirely the result of
a continuation of the same inclination
towards doing nothing. If we follow the
story of human advancement we find that
practically every significant epoch was
marked by the invention of some techno-
logical improvement or the introduction of
a new source of power. In short, human
progress has depended mainly upon the
discovery of labour-saving devices designed
specifically to give the inventor more and
more time to do less and less. N ow we
l11USt take a closer look at this brain.
Perhaps the best approach to my par-
ticular theme is through some simple illus-
tration from muscular activity. As every-
body knows, when a muscle, say the biceps,
contracts to bend the elbow, the opposing
~uscle, the triceps, must relax in propor-
tIon to make the movement possible. This
is the familiar neurological principle of
reciprocal innervation - excitation of the
biceps causes inhibition of the triceps. But
the relaxation of the triceps is far from
passive. Inhibition is no mere absence of
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activity; it is just as positive a nervous
response as any other-only it produces a
negative result. Thus, while the biceps is
being encouraged to do something the
triceps is equally being egged on to do
nothing-and more and more of it. This
is generally true of all muscular activity.
With a few exceptions, such as stapedius
and tensor tympani, which have no obvious
antagonists, every muscular contraction, or
excitation, must be accompanied by relaxa-
tIon (or Inhibition) of the antagonists. If
the inhibitory mechanism goes wrong, then
the antagonists either do not relax at all,
and rigidity or spasticity results, or they
relax out of step and produce a tremor of
varying grades of coarseness. A mixture
of the two evokes rigidity and tremor
together in the same disorder..
It is apparent that inhibition, which is an
~ssential component in successful muscle
coordination, is simply another way of
saying "no". Different intensities of inhibi-
tion are different degrees of "nothing".
That is, crudely, the state of affairs in
the simpler nervous circuits and in the
brains of fishes, amphibians, reptiles, and
birds.. In all these animals, despite appear-
ances sometimes to the contrary, the inter-
play between excitation and inhibition is
fairly elementary, tending towards the "all-
or-nothing" type of response with a mini-
mum of grading between the two. And in
my laboratory we have shown that in all
these animals the highest seat of motor
control is in the midbrain, which is corres-
pondingly a fairly simple mechanism. But
when we get to the mammals, even in the
simplest the picture begins to change. The
forebrain starts to enlarge and in all mam-
mals so far examined at least some of the
motor control is transferred there from the
midbrain. At first only the head and fore-
limbs are represented in the forebrain, the
remainder residing in the midbrain. But
progressively, trunk, 11indlimbs, and tail, are
also shi fted to the forebrain until finally,
in monkeys at least, only some eye move-
ments remain to be elicited from the mid-
brain.
Not only does the seat of motor control
shift; the extent of control begins to expand
at the same time. Movements evoked by
stimulation become progressively less cruder
with finer and finer grades of adjustment
possible to smaller and smaller groups of
muscles. In man, ultimately, any really
muscle-conscious person can, by constant
endeavour, acquire extraordinary control
over the most unlikely groups of muscles,
or even over individual muscles. In this
fashion the motor mechanism of the fore-
brain shows a progressive improvement in
range and efficiency, al1d this undoubtedl)r
enhances the prospect of survival. Such
improvement may justly be attributed to
two factors: first, the possibility of pro-
viding increasingly more precise represen-
tation of the body; and second, the capacity
for integrating excitation and inhibition
with ever greater nicety.
This calls for some consideration of how
the forebrain has made these achievements
possible. Evidently more is available there
than the midbrain could afford, but this
"more" is not easy to define apart from
the obvious capacity the forebrain has for
enormous expansion. Why shift to the
forebrain in the first place? All that we
know about the primitive forebrain is that
it developed out of what seems to have been
primarily a smell receptor. That is not a
very encouraging start nor does it get us
very far at present-unless, of course,
smell provokes more inhibitions than the
other senses. A more promising approach
seems to be the one we have already partly
adopted, that is, to infer the potentialities
of the forebrain from what it can be
observed to do~ Without going too deeply
into the matter we may reasonably assume
that on the motor side one advantage the
forebrain possesses over the midbrain is a
progressively expanding capacity to adjust
its response ever more accurately to the
needs of the situation~ But this alone would
not be enough. So we must assume further
that on the sensory side there is an equally
progressive capacity for increasingly
detailed awareness of the situation that has
to be dealt with. Clearly, appropriateness
of response is a measure of the development
of both capacities. It would appear that
whatever were the properties of the primi-
tive forebrain one advantage it offered was
the provision of an infinitely more flexible
organization than could be found in the
midbrain. Perhaps the fluctuating nature
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of smell stimuli demands more flexibility
In response.
Now a response from the best developed
brain can grade all the way from the total,
crude, "all-or-nothing" kind down through
every most subtle shade of reaction to none
at aIL And none at all may be as important
as any.. It is evident that each successive
grade below the total reaction implies the
imposition of a progressively greater
amount of inhibition, up to total inhibition.
The more precise the grading of response-
and this probably reaches its maximum in
man-the greater is the control of inhibi-
tion and the more important inhibition
becomes in the maturation of cerebral
activity.. But inhibition is only.another way
of saying "no", that is, of doing nothing in
varying degrees. Fancifully, we can call
the total reaction a loudly shouted "yes";
then all the successive grades of lesser
activity contain less and less Clyes" but more
and more "no" until we reach a decided and
complete "no" with every element of "yes"
eliminated.
Let us inlagine a man practising 10
master some new muscular skill, say a golf
stroke. Having sorted out the necessary
muscles involved in their proper sequence,
he exercises continually to get them all
working with the exact timing and force he
desires. If, during this period, the messages
from the brain could be made audible I am
sure that the conversation would go some-
thing like this: "a little more 'yes' from
pectoralis 11~ajor please"~ or "a little more
':l0' from trapezius if you don't mind", and
so OUo Certainly the "yes" is a major factor,
but without the "no" it would be quite
ineffectual.. "Something" and llnothing",
each carefully graded and balanced one
against the other, are both equally essential
to our achievelnents ..
"Nothing on the Brain" is, then, decidedly
important, and that fact is underlined by
the provision of a special motor inhibitory
mechanism. This resides in the rather C01TI-
plicated train of nervous connexions com-
prising the cerebellar cortex, dentate
nucleus, superior cerebellar peduncle, red
nucleus, and rubrospinal tract. Such an
organization is well established at least as
early as the amphibians, but in the sub-
mammalia, of course, is concerned only
with movements initiated from the Inid-
brain. However, when motor control shifts
to the forebrain in the mammals the fore-
brain continues to use the original inhibi-
tory circuit. This it does by developing
new nervous pathways, the cortico-ponto-
cerebellar connexions, to bring the cerebel-
lum under forebrain controL To ensure
complete liaison, part of the superior cere-
bellar peduncle now bypasses the red
nucleus and is relayed via the thalamus to
the motor cortex. This is quite an imposing
set-up tnerely to provide Hnothing".
Here it is of particular interest to record
that about twenty years ago some parts 0·£
the cerebral cortex ,vere found to be
devoted mainly or entirely to the service of
"nothing", acting in part probably through
the cerebellum. They are usually called
"suppressor strips" because they are
arranged in a strip-like fashion alongside
areas of cortex whose activity they can
suppress or inhibit. The first of these, as
might be imagined, were discovered near
motor areas of the brain, but others have
since been found related to sensory areas.
More important, perhaps, they all appear
to be controlled by yet another cortical
area, on the cingular gyrus, and this has
been attacked surgically in one of the more
precise forms of leucotomy for the treat-
ment of insanity.
Thus there are even hierarchies in the
realms of "nothing", but there is no point
in pursuing this Inatter in further detaiL
My main purpose has been to emphasize
the importance of "nothing" as a cerebral
activity. The fact that there are special
areas of the brain set aside specifically to
ensure an adequate supply of "nothing"
simply reinforces my argument.
Of course, one can have too much of a
good thing and too much inhibition-
"sometimes I sits and thinks but mostly I
just sits" - would certainly defeat the
object of the whole mechanism. During
the past ten years, too, we have suffered
such a surfeit of vetoes of various kinds
that we may reasonably be forgiven for
impatiently demanding some more active
contributions to progress..
Too little inhibition, on the other hand,
can be decidedly worse. llDoing something'"
frequently brings the relief associated with
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action but is not necessarily the best solu-
tion to a problem-it may be only a con-
fession of failure to cope with the situa-
tion.. We are all too familiar with the fussy
rushers-abouters who put up a tremendous
show of inconvenient activity without
achieving anything noteworthy, apart from
ulcers all round. A lot less activity and a
little more thought might have produced a
much more satisfactory result. So, when
we see somebody doing "nothing in par-
ticular", instead of condemning we should
remember that he might be doing it "very
well" indeed.
